Thallium and potassium uptake kinetics and competition differ between durum wheat and canola.
Thallium (Tl) is very toxic to mammals but little is known about its accumulation by plants, and it would be useful if prediction of Tl accumulation could be done using potassium (K) accumulation models. The objectives of this study were to compare the uptake kinetics of Tl(+) and K(+), and to determine how readily K(+) can inhibit Tl(+) uptake. Durum wheat (Triticum turgidum L.) and spring canola (Brassica napus L.) were grown hydroponically and exposed to 0-75 μM Tl or 0-250 μM K for up to 150 min (kinetics experiment), or to 0.1 or 10 μM Tl with Tl to K ratios of 1:1 to 1:10,000 for up to 300 min (competition experiment). The rate of uptake of Tl(+) by canola was about three to five times faster than by wheat, while the rate of Tl(+) uptake in wheat was the same as the rate of K(+) uptake by either species. Uptake of Tl(+) was more readily suppressed by K(+) in wheat than in canola. When exposed to 0.1 uM Tl for 300 min with 100 or 1,000 uM K(+), Tl(+) uptake by wheat was reduced by 20 % and 50 %, respectively, while Tl(+) uptake by canola was not reduced. Our results suggest that predicting Tl accumulation using a K accumulation model with a correction factor may be possible for canola, but would be much more difficult for wheat, since uptake of Tl(+) is very sensitive to levels of K(.)